Financial Distress is a problem spread all over the world from the history. Even 
Introduction
Financial distress is a problem common to almost all the markets in the world. The term financial distress or failure of companies has flooded in the world especially in the United States of America from 1930's. But even before, the problem of distress caused some large companies to file for bankruptcy. Firstly in 1930, the Bureau of Business Research (BBR) studied and published a mechanism in order to identify the failure of firms based on accounting ratio analysis. With the publication of BBR report, many other researchers have attempted to search most accurate ways to predict the company failure. Especially, in the consequences of the Asian crisis in 1997, understanding the potential for corporate distress has become even more important in light of company financial distress and bankruptcy in emerging stock markets (Samarakoon & Hasan, 2003) . While the majority of researches have focused on the area of business failure, certain studies focus on the area of financial distress.
This study focuses financial distress and not the company failure or filing for bankruptcy.
Why has the financial distress become a problem to answer? When a company is suffering with financial distress situation, there is a problem for the employees of such company as well as for the shareholders, lenders and the other stakeholders. It badly affects the job security of managers and employees and stakeholders' equity position and claims of lenders since their claims are not guaranteed (Bum, 2007) . In order to achieve all those stakeholders' objectives, it is very much important for the companies to avoid financial distress. In this context, the question of how we predict financial distress or what reveals the credit risk of firms is a significant issue.
Even though there are ample studies available internationally, only one published study in Sri Lanka (Samarakoon & Hasan, 2003) could be found in the area of predicting financial distress. They empirically tested the three versions of Altman's Z-Score model with the financially distressed companies in Sri Lanka. According to them US based Altman Z"-Score model has a remarkable degree of accuracy in predicting distress in the year prior to distress. But their study has not been adjusted and tested the loadings (weights) of the accrual based ratios for the Sri Lankan context and the conclusion is given based on the original Zscore formula which was derived from USA bankrupted companies. This study claims that the classification accuracy declines when the financial information in the two consecutive years prior to distress is used. But there is no any test on the predicting accuracy of the model for more than two consecutive years. According to Bellovary et al (2007) a model to become more valuable it should be able to accurately predict bankruptcy earlier. Further, "an investor will certainly care not only about imminent failure, but rather will want to get senses well in advance which are the firms that are most likely to fail" (Campbell et al, 2011 , p 02).
However, Samarakoon & Hasan (2003) conclude that the Z-Score model is a suitable model in predicting financial distress in Sri Lanka. Further, according to the companies act no 07 of 2007, a company should be satisfied with the solvency test before making any distribution to the shareholders. In satisfying the solvency test it should consider the working capital requirements and the equity position of the company. Hence the importance of accounting data in predicting the financial distress is evident owing to the company law of Sri Lanka.
In this context there is an urgent need to develop the most prominent Altman's Z-score model in a manner suitable to emerging economies like Sri Lanka. Therefore the objective of this study is to examine the discriminating power of financial distress using the variables of the Altman's Z-score model and develop a suitable model for Sri Lanka, which could provide sense in advance about the financial distress of companies. In order to develop the model the study has analyzed the selected variables from year 2002 to 2011 of 67 distressed and 67 nondistressed companies. Multivariate Discriminant Analysis (MDA) used as the analytical technique and simultaneous estimation method used to enter the variables in the analysis. The study has tested up to three years prior to distress in order to get an idea about the possibility of using the model in advance. In addition, the result of the model validated using the cross validation method. Our results provide robust evidence that the derived model which consists of four accounting ratios is capable of predicting financial distress of quoted public companies in Sri Lanka with 76.9% accuracy one year prior to distress. Further, the model has correctly classified the cases with 74.6% and 67.2% accuracy in two years and three years prior to distress respectively. The study also reveals that the companies with negative cutoff value fell into distress zone while companies with positive cutoff values fell into safety area. Hence, we suggest that the companies with cutoff values closer to zero should be considered for mitigating actions for financial distress.
The balance part of the paper is organized as follows. The next section deals with prior research studies in relation to prediction of corporate failure using accounting ratios. The methodology section discusses the selected variables, dataset, model and method of model validation. The fourth section presents the empirical results and data analyses. Finally, conclusion of the study is presented.
Literature Review
In 1930, Bureau Business Research (BBR) published their study of simple ratio analysis based on failing industrial firms and they introduced the ratios which could be used by the companies to apply as the indicators of the weakness. This ratio analysis as a technique for predicting failures were used by few other researchers (eg: FitzPatrick: Smith & Winakor:
Merwin: Jacendoff, as cited in Bellovary et al., 2007) , and they introduce various ratios as the best indicators of company failure. Beaver (1966) uses univariate analysis as the statistical tool rather just limiting to a simple ratio analysis with the motive to provide an empirical verification of the usefulness of the accounting data. This study used ratios of Cash flow to total debt, Net income to total assets, Total debt to total assets, Working capital to total assets, Current ratio and No-credit interval and concludes that the all ratios do not predict equally well and the Cash Flow to Total Debt (CFTD) ratio has the excellent discriminatory power throughout the five year period while the predictive power of the liquid asset ratios is much weaker. He further concludes that the ratios do not predict the failed and non failed firms with the same degree. However, the ratio analysis can be useful in the prediction of failure for at least five years before failure (Beaver, 1966 ). Beaver's univariate approach to analyze financial distress was seldom followed because, while one ratio would indicate failure another could indicate non-failure (Sharma, 2001 ).
Even though univariate analysis emphasizes the importance of ratio analysis in predicting corporate failure those studies fail to present the order of their importance. Each study indicates the different ratios as being the most effective indication of impending problems (Altman, 1968 and activity. The Discriminant function was developed with weights to the finally selected five ratios of working capital to total assets, retained earnings to total assets, earnings before interest and taxes to total assets, market value of equity to book value of total debt, and sales to total assets. It gives cut-off points (optimum Z value) which enables to categorize firms under bankrupt area, safety area and grey area 2 . Using the model bankruptcy can accurately be predicted up to two years prior to actual failure and the accuracy decrease rapidly after the second year (Altman, 1968 financial distress of companies in emerging markets, but with a declining overall accuracy at the two consecutive years prior to distress. This study provides evidence that Altman's Zscore model is a suitable analytical tool for Sri Lankan companies in predicting financial distress. But no further evaluations have been done using a latest dataset to derive a model specific to Sri Lanka with a high predicting accuracy level.
Research Methodology
This section describes the data set, selected variables, and the statistical models. In this study financial distress is defined as the companies suffering with losses continuously for three years or more and/or, suffering with negative cash flow position continuously for three years or more and/ or, have a negative net worth continuously for three years or more. Dependent variables are dichotomous as financially distressed or non-distressed. The companies which satisfied one of these three criteria are defined as 'financially distressed' company.
This study employs the financial ratios used under the Altman's model. Data are collected for each company in the sample (one year, two year and three year separately). As mentioned in Altman (1968) and later studies, data collected for the nondistressed companies from the same years as of relative distressed companies. Data of one year prior to distress were considered in developing the discriminant function while two year 6 Refer appendix A for the sample of two groups The following discriminant function is used for the analysis 8 .
Where; Z = Discriminant score value,
To proceed with the analysis the study has tested major two assumptions to be satisfied to incorporate MDA as a statistical tool namely, multivariate normality of the independent variables, and unknown (but equal) dispersion and covariance structures (equal covariance matrices). In analyzing the model simultaneous estimation method is applied to see the discriminating power of the predicting variables identified by Altman in his third version of the Z-score model.
After developing the discriminant function any one can use the final coefficients in the function to determine the Z-score value for any observation in practice. In order to determine the relevant zone the function should derive a common cutting score. Optimum cutting score could be calculated considering the defined prior probabilities of the groups (Altman, 1968; Hair et al., 2011) . Since there is an equal prior probability, the following formula is applied to calculate the cutting score (Optimum Z-score) of the discriminant function 9 .
ZCE = (ZA + ZB) /2
Where, ZCE = Critical cutting score value for equal group sizes ZA = Centroid for Group A, ZB = Centroid for Group B. 7 Majority of the prior studies tested the models for two years and few studies tested for three to five years prediction accuracy. 
Empirical Results
This section discusses descriptive statistics, test of assumptions, estimation results, validation of model, analysis of advance classification accuracy of the model and discussion of results. 
Test of Assumptions
The study firstly analyzed the assumptions of normality, the equal covariance, multicollinearity and differences between the groups. Outliers in the variables trimmed prior to the estimation.
Kolmogorov-Smirnov test results become insignificant for each variable by accepting the null
hypotheses of the test and plots of the Q-Q diagram are laid on or nearly on the diagonal line.
Assumption of equal covariance matrix tested using Box's M statistics and the Log determinants within the groups. With the variables in the model, the test of log determinants satisfied the test of equal covariance with similar log determinants for the two groups. The results of correlation matrix are reported in Table 3 . These results show the absence of multicollinearity among the independent variables. Burns & Burns, 2009). When smaller the Wilks' Lambda, the independent variable will be more important for discriminating purpose (Yap et al, 2010) . Further, it could be identified the most significant differences between groups on each predictor by comparing the mean values of independent variables in the groups.
Accordingly, the group means differences are analyzed using descriptive statistics for two models separately. As shown in Table 4 , WICTA which has highest Wilks' Lambda is significant with lowest F value of 13.22. When comparing the group means it can be seen a significant difference between mean values of two groups for all four variables in the model.
Further it indicates that all the variables are significant under the equality test of group means. 
Estimation of the model
After satisfying all the required criteria in discriminant analysis the discriminant function was estimated using the variables in the Altman's third version of the Z-score model. The function derived using the canonical discriminant function coefficients. The results are shown in Table 5 . Accordingly, the variables of Retained earnings to total assets and Earnings before interest and taxes to total assets are the most important predictors in the model 12 . Further resulting a lowest Wilks' Lambda (Table 4) .000 Z-Score of the model has calculated using the group centroids as follows since the prior probabilities are equal. ZCE = {0.655 + (-0.655)} /2 ZCE = 0 According to the critical Z-score the companies that are using the model with <0 z-score value (negative score) fell into distress group after one year and > 0 Z-score (positive score) fell into non-distress group 13 . Based on this cutoff value the model has classified each case in the analysis 14 , and classification results are shown in Table 7 .
Based on the critical Z-score the companies are classified in the sample into two groups as distressed and non-distressed to check the classification accuracy and the misclassification cost of the model. Table 7 indicates that the model is able to correctly classify the distress companies with70.1% and non-distress companies with 83.6% accuracy. Further in overall the model has a classification accuracy of 76.9%. Hence, the hit ratio of the model is 76.9%.
According to the results the cost of misclassification could be analyzed using type 1 and type II error. Model has correctly classified non-distressed companies than the distressed companies. 13 At the presence of a constant term the cutoff score between the two groups would be zero since the constant term will standardizes the cutoff score at zero when the sample sizes of the two groups are equal (Altman, 2000) 14 Refer Appendix B and C for the case wise results and graphical representation of classification in to two groups The results of both tests used in the study to accept the hit ratio [standard of comparison by chance (25% into the standard of chance = 50% x 1.25) and the Press's Q statistics] provide evidence in favor of the derived model as a discriminate model with better prediction accuracy (i.e., 25% into the standard of chance = 50% x 1.25 < hit ratio and the Press's Q statistics, 38.68).
Validity of the Model
Since there is a model with better prediction accuracy the validity of the model is tested using 
Analysis of Advance Classification Accuracy of the Model
All most all the studies in the field of predicting bankruptcy or company failure examined the advance predicting ability of the developed models. According to the Campbell et al (2011) a model which has predicting ability of the failure for a longer horizon will provide investors a sense well in advance.
This study also examined the advance prediction ability of the model for two years and three years before the financial distress of companies. According to the results the model has predicted by 74.6% accurately for two years before the distress and by 67.2% accurately for three years before the distress. Both percentages exceed the criterion of standard of chance and hence we can conclude in favor of the model with its advance predicting ability. The results are shown in Table 08 . 
Conclusion
The objective of this study was to develop better financial distress prediction model for Sri Based on the results of the models in the analysis this study has found that the model with accrual based ratios as a better predictor of financial distress up to three years prior to distress. It is an advantage of using this model since it has a high advance predicting ability.
Retained earnings to Total Assets, is able to predict firm's financial distress more accurately than the other variables. It can be concluded that the derived model which consists of four accounting ratios is able to predict financial distress of Quoted public companies in Sri Lanka by 76.9% accurately. The model has the financial distress predicting ability of 74.6% and 67.2% for two years and three years before distress respectively. Hence this model can be identified as an even better model that could be applied for advance prediction of firm's financial distress except for the banking, finance and insurance industry. In addition, the study has revealed that the companies with negative (<0) cutoff score are in the zone of distress while companies with positive (>0) cutoff score are in the zone of safety. 
